Introduction
Human cryopresered embryo transfer has become an indispensable technique at the hospital where in vitro fertilization (IVF) -embryo transfer (ET) is performed since Trounson et al reported first case of pregnancy/childbirth resulting from cryopresered embryo transfer. ' As a prerequisite to performing cryopresered thawed embryo transfer, it is necessary to synchronize the developmental stage of the endometrium and embryo for establishing pregnancy. Various factors are supposed to be concerned with this process, including the ability of pre-implantation embryo, adhesion of embryo to the endometrium, increased vascular permeation in the endometrial interstice, localized deciduation of membrane around the implanted embryo, infiltration of trophoblast and regulatory effect of ovarian steroid, pregnancy maintaining mechanism of the body.2-5
Setting an eye on changes in the blood Estradiol (E2), Progesterone (P4) levels and thickness of the endometrium before and after the transfer, therefore we studies whether these parameters can give us a clue to the mechanism leading to implantation and pregnancy. This paper is a report of the results of our study. thawed embryo transfer at our hospital
Materials and Methods
The subjects consisted of 269 patients who had their fertilized ova frozen after IVF-ET at the Department of Obstetrics and Gynecology Gunma University School of Medicine, as outpatients for evaluation and treatment by assisted reproductive technologies between January 1999 and December 2000. In this study, the women were between 23 and 36 (mean 30) years of age. For pregnancy to occur as a prerequisite to performing cryopresered thawed embryo transfer, we use a method whereby the implantation environment isimproved by hormone replacement therapy.5-6 Cryopresered thawed embryo transfer with hormone replacement therapy was started using recipients with the anovulatory cycle or irregular ovulatory cycle in oocyte donation as the subjects. It has now become the main current in America and Europe. This method requires no LH surge for synchronization in the natural cycle, no monitoring of ovarian follicle by ultrasonic tomography and no determination of blood hormone levels, having advantages such as being able to set the date of embryo transfer easily and to improve the shape and thickness of the endometrium against diminished fertility of the endometrium with aging.
In cryopresered thawed embryo transfer with hormone replacement therapy practiced at our department, administration of gonadotropin releasing hormone analogue (GnRHa) 900 (g/day is started from the middle of the luteal phase, and administration of Premarin (Serono Japan, Tokyo, Japan), a conjugated estrogenic hormone preparation is started after down regulation has been obtained ( Fig 1) . The dose of Premarin is increased every 4 days after inception of administration, and a combinational use of progesterone is started from day 13. On days 14 the embryo is thawed and the growth is confirmed by 1-day additional incubation. On the 15 transfer is performed, and thereafter Premarin and progesterone are administered continuously up to judgement on the occurrence of pregnancy two weeks later. In the case of the pronuclear phase, thawing and embryo transfer are performed on days 13 and 14. Where pregnancy has been confirmed, the drugs are used up to around the 12, th week when fetal and placental hormones are stabilized. As to progesterone, it is changed to a depot preparation at a time when fetal heartbeat has been confirmed. Blood is collected at the time of the dose being increased every 4 days after inception of Premarin administration, before and after embryo transfer and days5 and 10 after embryo transfer. For the thickness of the endometrium, the maximum horizontal diameter of the structural halo was measured on the hypoechoic line outside the endometrial image confirmed by transvaginal ultrasonography.7 Morphology of the embryo was evaluated by scoring like G1-10points, G2-8 points in order of higher grades using the Veeck's classification.8 For statistical analysis, the Fisher's test was performed, and theststistical significance was defined as P (0.05).
Results
Changes in blood E2, 134 levels, thickness of endometrium and evaluation of embryos in cryopresered thawed embryo transfer. Table 1 gives the breakdown of the pregnant and non pregnant cases before and after cryopresered thawed embryo transfer. In the present study, 57 out of 269 cases achieved pregnancy, the pregnant rate being 21.2%. Abortion occurred in 23 cases, the abortion rate being 40.3%. No significant difference continued pregnancy and cases of abortion in thawed embryo transfer with hormone replacement. The cases of abortion showed a relatively high blood E2, level compared with the cases of clinically continued pregnancy. However, no difference in the blood P4 level and thickness of the endometrium was found between the two. The blood E2/P4 level tended to be high in the cases of abortion.
Discussion
The implantation rate of fertilized ova in cryopresered thawed embryo transfer is low at 10-15%, there are many problems to be elucidated.5-6 As can be seen from the results of this study, blood E2, P4 levels showed no significant difference between the cases during the transfer cycle in both the pregnant cases and non pregnant cases. This fact may be taken as demonstrating that the method whereby GnRHa is used from the middle of the luteal phase, and ovarian steroid hormone is administered after obtaining down regulation to make the endometrium grow artificially is offering a fixed hormonal environment to all patients.9 Table 2 The outcome of cryopresered thawed ET However, the present study has produced results to indicate the difficulty of predicting what raises the pregnant rate and what method should be used to induce pregnancy merely from the behavior of hormones. Similar results were obtained from the thickness of the endometrium at about the same time, and no significant difference was found between the pregnant cases and non pregnant cases. How to transfer many good embryo of high grade on the Veeck's classification, a morphological method of evaluating embryo is the key to success in the pregnant cases. Similar reports have been published about cryopresercd thawed embryo transfer as well as fresh embryo transfer." The same is also true of the present study. The question of the quality of embryo can not be disregarded when the maternal age is taken into consideration.
When, however, only the pregnant cases were studied, the E2 level tended to be relatively high in the cases of abortion compared with the cases of clinically continued pregnancy. It is interesting to note that no difference in the grade of embryo, age and thickness of the endometrium was found and that blood E2/P4 levels were high." Implantation in humans starts when a blastula grown through fertilization and early development is adhered to the endometrium and ends when the entire blastula is completely wrapped up by the endometrium.'2- '3 It refers to a series of process from days 6, 7 to day 13 after fertilization. For the normal implantation process to proceed requires a blastula normal implantation capacity and the normal endometrium to accept implantation.
The endometrium un the implantation phase is preparing for implantation under the influence of progesterone and estrogen."---15 However, it is known that a high E2/134 ratio due to excessive secretion of estrogen impedes implantation even when progesterone is normal.'6 The endometrium primarily causes dilatation of the helicine artery and an increase in the blood flow of the endometrial vessel, which accelerates the thickening of the endometrium."
Deciduation at the time of implantation of fertilized ova is reportedly accelerated under the influence of estrogen and progesterone receptor present in the endometrium, while at the same time adhering factors such as laminin and fibronectin as well as growth factors such as IGF-(and EGF are produced to induce implantation of fertilized ova.17-2° Thesis effects are expected to disturb the hormone balance and thereby impede the building up of the interrelation between the embryo and endometrium leading to the implantation phase. It is difficult to judge whether or not a woman is pregnant by changes in blood E2, P4 levels and thickness of the endometrium after cryopresered thawed embryo transfer. In the pregnant cases, however, it was possible to predict whether pregnancy continues or ends up in abortion by changes of blood E2 levels and blood E2/P4 levels. So, the changes in these parameters can be used s a guide in predicting prognosis of the pregnancy during examination at the out-patient clinic. 
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